MDM2 controls the timely expression of cyclin A to regulate the cell cycle.
Overexpression of MDM2 has been related to oncogenesis. In this communication, we present evidence to show that MDM2 controls the cell cycle-dependent expression of cyclin A by using a pathway that ensures its timely expression. MDM2 does not inhibit cyclin D or E expression. Silencing of endogenous MDM2 expression elevates cyclin A expression. The p53-binding domain of MDM2 harbors a SWIB region homologous to a conserved domain of a chromosome remodeling factor BRG1-associated protein. The SWIB domain of MDM2 inhibits cyclin A expression in a p53- and BRG1-dependent fashion, suggesting that MDM2 interferes with p53 binding of the BRG1 complex freeing it to repress cyclin A expression. Silencing of cyclin-dependent kinase (cdk) inhibitor p16 prevents MDM2-mediated inhibition of cyclin A expression, implicating its role in the process. MDM2-mediated repression of cyclin A expression induces G(1)-S arrest, which can be rescued by ectopic expression of cyclin A. Cancer cells lacking p53, p16, or BRG1 escape MDM2-mediated repression of cyclin A expression and growth arrest. Our data propose a novel mechanism by which MDM2 controls the cell cycle in normal cells and how cancer cells may escape this important safety barrier.